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= (54) Title: METHOD FOR SEPARATING AND RECOVERING DIMETHYL TEREPHTHALATE AND ETHYLENE GLYCOL 
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(57) Abstract: A method for separating and recovering dimethyl terephthalate (DMT) and ethylene glycol (EG) from a polyester 
(polyethylene terephthalate (PET)) waste containing foreign matter, which comprises a step of treating a polyester waste in the EG 
containing a depolymerization catalyst at 175 to 190°C under 0.1 to 0.5 Mpa and removing the solid foreign matter floating on the 
surface of the resultant liquid reaction mixture by the flotation method, a step of removing the residual solid foreign matter from the 
resultant mixture by the solid-liquid separation method, a step of subjecting the resultant solution to distillation and condensation and 
recovering the EG having distilled out, a step of adding a transesterification catalyst and methanol to the resulting residual solution 
to effect a transesterification between the residual solution and methanol to thereby form DMT and EG and subjecting the resultant 
reaction mixture to a recrystallization treatment followed by a centrifugal separation treatment, to thereby separate the mixture into 
a cake of DMT and a mixed solution, and subjecting the cake to rectification to distill out and recover a high purity DMT, a step of 
subjecting the residual mixed solution to distillation to recover methanol, and a step of subjecting the resultant residue to distillation 
to recover EG. 
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£ ®J|X L T < <n v h & . ZOtzth, XII ( c ) (z «fc 0 ?# £ n * 85 
S^* izfctf & x^ u > y 'J n -;kd,-K 'J x X r ;Hl3!g$l<0<±i£* 
S*lz;tf-f *fiftJt$£, ml^co J; ^ (z, 0.5-2.0 t/i^T'i 
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III (d) l-*5(J*xxT-;l/XttR(Sizii^T, *''JixfJH 
^tlWffiAga £Sm LT , 150-400 H%fiA 

ZmmtLT 0. 3- 10S«%^A1- -i. d Lo. xxx;U^ 

ftEfcfcflWEflli. 0. l~0. 3MPa-?&fttf J: < % ifcixr)^ 
(i65~85t L i>. 

f^xXx^^C^Rj^li 0. 5- 5 mfflT^tJ L „ @lttl©f b7 
* ;Hgy y (DMT) fr\ y- ? y - ;b (MeOH) t > x f- u > / y a 
-;U (EG) «b £>?S£f&ft4>K#tfcLT^£X7 y ft*. Z 

<D X 7 'J - <=> DMT ^EIiR-r S Clfcfco Tti, LTii 

ftfc, MeOHtEGt ©g-g-Jg iS 4> £ li DMT #4? M^Bff £ © g[ 
12X7 y-£. 30~60t (zftSP LfcSK Bft#K£Bf;:ttte-*-«. 
d aQftftKMlftl;: J: o Tf# £ftfcDMT <7) - 7 li % SjRfcLT© 
MeOHfc «k tfEGfc^ T- 1> & OT\ C tf) - ? £ #f L uMeOHtf) * (c 
AU flt# L T SJt X 7 U - -ft L T . DMT £ gfc& t Z „ f# b ft 7, 

v y -tiPUKHa^KSEatttt&L. dmt wy-n, ea***- 

i©iJfe*l»flF©l» 0 jgLBftii^ lel^f -S.DMT Wl$ D a D l!;j;o 

DMT £#J»$nfcEGfcMeOHfc©fi£iRti, III (e) (C 
{££ft<l> 0 III (e) iciJUT, EG £ MeOH <k go li „ -tfttig 

0, EGS^MeOHSr^Jt^^B^^^icfc^T^ffll-^fctotz, 
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14* III ( e ) (cfc^T$<&<Z){£^MeOH£fiS](;:g£ L, 

(Xw^gtiicfit^ LTIS (f ) (cf&L, EG^g^-f 
£ 0 iilgKti, EG dig 8? L/c DMT t ftt«t t « 0 ig L^lffi 

& l ~ 3 (73 ah >) 3T -7 - ?i L T ^ £ CO T* , M*I ffl 1 (7) gij gc t M 
S»fiJc$>Olli|X*|S|±«: §A<J i Lt, iSJgfca-SBfcJBfi^ft (ig 
(a) ) l:IL'TUi\ 
III (d) (Zfc^T, |5|i|x $ n/if U 7 ? JlWt v ^ f-rt/ (DMT) C 

*<aALTi^BlffittU«OT\ DMT ©H^SMogKtck 
, j&STftftlfcn LT 4 J: < , ISfftSmfFKfc 

tt *J*iS«©-ffl5*I*I (a) cog?fi^tf (ZMLT^, J:in 0 

o K ti > IH (a) ©SJtc, lOi^iSi|^Ht-,i;ijixf 
;U££2&£, xf b>/ij3-;^|;|UU 120- 175 °C CDiB/g 
x 0. 1-0. 5MPa©E^Tlw*>^TJnJ»tea LXM ?$£3i£l L, tM£ 

( a ) ^t*Ii(g) 5:^i:tAT»^TU^ 0 
III ( g ) life int. HIT 15, jiflQgi&j£#li. xf u >?*>j n- 
rt/* L. *''ixf b>7H- I* 0>S&$# 

*«»Hj&tofc lt. ifiioRtt^c^^ b^n^n*. in ( g 

) IHsttSfciJIifijttt 120-175 °C -P* 0 , 150- 170 t T-ifc & d 
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VlWf&&m LEUX* 6DMT, EC SrffiT $ * * t ^ -5 

Sf^lH^S. SfcfelE^li 0. 1-0. 5MPaT-& 0 . *MET 

*k ^i;y7>h ifiai^^iioi^ l < & i> t ^ 

* * -ttic 0. 5~ 5 B#|UjT-<& « d £ L < % 1 ~ 3 B#FhJ"C 

±IH*^BflC0^g|(H]l|X^^{;fc^Tl5]a$ Jlfcf 1^7^ )Hy y 

*;n± N u 7 ? urn (Dm.mmw.rn t Lxm ^ <& c t #-e # 4, 

f>* > ^ ;H± , fx (jS-kFa + j/xf jH rb7H-^ <0®j£ 

0 I *> ^ T , SfH/;*' l J7/^b-/Tl/7n-h, & jK 
•J &{b t*-;u (PVC) 'J xxf ;i/JKii«:^Il]^ b 

^7 >10a £ „ 1 d (D«?fi^« l * 
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ti> n^^i 3 *(c*?^t % eg(z i o rijt^ $ mwnmwo) 
tgjBtcj: dj$s-£w i cmjn, pvc ^&tt*sjg4fe 

, *<BfliSli 175- 190 t ttnif J; 

HIS 4 tt&M*J£^EGfc#U xx7-;ujjg**ji:©j£j&< 0.5 

i \zmmmtt & z t s, 

JEW 5 KftteL, ^niZi^x;b3JftK(5ttj|f€-©«l&SR13^<& 
, * tzUeO\\Z%<nm&WL\2frt>m&-?Z Z tlz J: oT, jK U x X r 
/U)1£*!|%&?fi£-$j£DMT £ 7 /U* U > 7* 'J 3 - ;u t IZfc&t Z 
(Dm. xXxn^&RfSWflSKfcfc, 65~85°C, 0. 1-0. 3MPaT-, 

?*sb#ibj o.5~ 5 #tBi&mwx-i* &®mz&tz-& znwftt l^. 

L fcDMT ;u* U > r U 3 fcOffl^ftfc, «Jc7>MeOH 
£: i: *> (cftip dn£HfflE#«a«6 KttteL. DMT <D y - 9 t 
. 7;b* U > 7 'J a -/l<£tfMe0lWf££$i IzftmtZo ::t\ 
# fit 3 ft*: DMT a>y-?l± x LTOIIeOHfc^iRLT^*©? 
, BJSMe0HT»X7 U -{bLIiaa*^*-*-*. ML. d CD DMT - 

o 

$ blC, 2 Islftft LfcDMT 7 £ N DMT ^gil 7 iz^^L, 

fitU L/cDMT14 «:Isl4X-r d 0>$g£ 7 C*60««I4 % *CD- 
> 7 a ^ILTii^i 1 tcRL, 8 0 ZJkftmz&mt 
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MeOHfc £s MeOH^gi* 9 St/EG^gi§ 8 &Z/i:i|gLT, 

MeOH&tfEG£§£ "T *„ d O g£MeOH(i x x t )l Z&Kfcm 5 

MeOH&@$9 JSJgOgft*, EG&SJB8 fctt&L, EG£ 
§it^, Si L/zEGW-^ti, > 10a fcftLTflll^fll I tc 
EG fcLTfcfflL, Kr>fcEG«lHlJRLTjR^l5^Kai"r. 
fc*J, EG^gig 8 l CI L, 

Ja-k0«fF£ff3 3 fcteJ: oT x PVC 'J T;b+ u > 

^ U > $r 'J a - ;u £ * CD > 21 a h {±&* , ** U x x r ;U 

s?s £*t 21 r* x ^ u > ^ 3 - mm l & ^ t* mm iz ??ilt 

* it r- x ?- u > y □ - ;u t # \) x x f frl&MVi t (D it #1 M 

i t/uiTi:, • mmm22izmx l> x^ u > r y 3 
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&^T?, 88 81 L x ) i^f Jl/IH^l^jg^ XXf/^g| 

Rj£*f23(c{itf£ L, Hi;, * * x ;u$&;RJS<te& £ * <7>{8&jg31 
MeOH«r*<0ftteH32fr bftttL, * ft tc «fc T % #y 
xxf^H&j&'fi^jfcSrDMT xf u > ij 3 t cgjgt 
d©B#, xx r ^£&Rj£ff[*)St475 0 C , fit E ? J* g 1$ ffl 
2 B#ra1 ©Si £ ft fc -a- -s © * L ^. 

£ 1$ L DMT N if u > / y 3 £ £ $ ©MeOH t # (;: #£P 
U ift«"H«»(itta25CC^ttL, DMT ©^-?t7^H>7 
•J 3 -;utMeOH£ ojg^JRt (c^g|1-^ 0 ::t\ DMT go t - 7 (4 
. PfgMeOHT-Xv U -ft LTft'#LRM$#8lt-<S (H^SftT 
^ ft o 

2@gfc?*LfcDMT CD *r — ? % DMT sli £1 i§ 26 (3 L % fjtSJLfcDM 

T53 Di«*26«ie©aa35timnt3fl6*-r*. 

S$£(Hi£X25(;: J; 0 #.8t £ tixf u > $r y ^ — >i t MeOH 
tWffl^fK*. MeOH^H 27 (;{£*£ U MeOH£ g£ f * . £©g£ 
MeOH £xx f-;uXftRfBfll23Cft|ft-r « MeOH© — » tLTftSt* 

Me(MSJ827i8lg©8S}fcl4 N if l/>ry3-iHS« 
28l;{**$L, xf U>yij 3 -;^g4t4. S*<*ftfcxfU> 
7 'J 3 -;U©-gB£«fi#tf ZlKflttefaxf U > r 'J L 
T^fflL. »ofcEGli@JREG34A: LTJRttlzffiiBr. ;oif 
U >$nj 3-;u£gig280att36(ij£&4fc£ LTMtgi^lllt. 

-t IB CO JR fp «: ?t "5 C t (Z d; -3 r , *''Jtl7r/ ^tft^*" 'J 
xx T JU&jktofr h , W^fi5c5> t L T©DMT Uf b>/'j3-;i 

m l ~~ 2 in* $ ft/c#S|[HliR2£g©#* Kfc^T, jK"J i7f )l 
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> > '-k 'j ilk , ite*4^b»5c*»^^a (fn /-c '>^<ni ?i a> & # 

29 8?S£*f 1 Xli21fc(7)IBI(c N &;&D#l&fi!c#£x* u ij 3 

- ^ mm t l t p,$* 1- * $ g $• IBM ^ ~ t w x*g * . 

56 Bfl t± ft J: DfafclBSfcStt* (S) , 3SJ60IJ 1 - 

( 1 ) DMT, MHET. BHET (%) : 

ftT^&DMT „ ISl^li:tint^-5?; t Fo + yxf/M 
^;UxU7^U-h («T, MHET £ ISIS-r £ c # * & „ ) , £ 
fUFn + yxfibf BHET tag 121-^, d £ 

h £> ) £ # X ? D v h 7 v 7 -f - ( t a - V >y h /< y * - K ft 
MHP-5890 „ * + £7 'J -* 7 A : i/*-x;u-»M x >yU±§ilTC-l70 
l ttffl) (C «fc otSIlf:, 

( 2 ) EGaWM (%) : 

fBS'&S'ff o $ ftT^ &EG. ^Shu^ $ ft 

T^*EG*#X ?D7^ 7 7^ - (**»ft0fa»GC-7A . 3te« 
it * v A £ i£ #J : v - x ;u -y- x > x *±g£ ** -J 7 ;U + U > 7 'J zj - 
;u-6000 mm) laot^iLfc. 

( 3 ) * U n'-?-gft¥£)#?m : 

7 7 -f - ( Bi»f^ma»L-4000) CT^ftli Itf h 7 t K n 
7 7 > ffl ^ , l**4<7)i§$i t L T ^ + t- 7 ;u * a 2 - 7* □ rt J - )i 
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t o a □ * ;u a t <d m^mm z m ^ t , mm * u x ^ u > * $ ^ r 

ftfiJc L &fi&H (z «fc r S £ * fc .' 
( 4 ) DMT ^OilfWI : 

04XDMT £MeOH(c?£8? ^ tb * to T o fc ?g£ tl * 0) % fit # W 
M£gi££LT, Jfi£»«*fe£ x S6H»«tSE«/ £ n *f > 

##T£Eg (HSft^t (80 SI TTOXIOOj ) ?-*#>/c 0 

EG 360a*g[5$r^/N-77';U7vX3ti^AL, 
fcKtte*-* ( (1*) WSSffliie^.* * a 730000 t* 

--;b*-X) tfSfif/^y ( (fc) teKfTFBf * ^ n rilS4000 
SSSIfie/WV) t £*ft-P*i 5 fifiglk ^'Jxf b>fb7 
?U-h (J^T. PET tftlH+ii fc*<**. )100%©JS**g$ 
3 ~ 5 cmizmm Ltzh <D £ 45fift SB „ PET h ;U £ 3 ~ lOmmH 

L, 183t T- 4 B#M¥&8 Lfc. 

JHB£ 170t tcMLT<,^Mff J; DlRD^an, fro, 
100^ -y 5/ a LtliLT^Sttagti:, ±ISEGM 

PVC £ 170t KflDR&Stifc EG 9OSMS0 T-ftft L , ?5t*»tigiJ©S 

&l$Jt«T?»$>nA:BGS»«:6. 65kPa cogcE^gK <fc o TaiftgL 
, mftt L T EG 270fiS$£HlJ|X Lfc. 

S[5£Me0H 180fiMSP Srffi A L fc. «E7?»ffl *75t , «#T 1 B# 

tire DMT, EG MeOHtf) ?I£ tl £ 40°C & T* L , #7*S!13G 
-4(7) 7 w ;u 9 - T-JtiB L fc, 7 * ;u ? -±(c0i|X^ # fcDMT £ 180 
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MSB0MeOH*U:iS:AU 40°C T-MW&i'ft L „ Sfi: # 7 xfil© 7 * 

^ ? -T-ai;§ cn?r 2 |5]li0iiL/-c o 

7 y /U*-±(;:ffiffi"C#fcDMT ZmggW.lzttiX*.^ j±7j6.65kP 
a <Z>«E^igT?g& LTDMT £ @ di $ -£75fiftgfl[51i|XT- # tz Q fi 
A L /c/iPET SrSigUc-f 6 i: DMT (i83fiS%, EGtt7lSm%[§]i|X t 5 

(H 1 ] 







(wt%) 


(t ) 


8?fi£ 
(Hr) 


mmm 2 




3 


180 


6. 5 


nmm 3 




1 


183 


5. 5 


H«iJ 4 


»87 > *r > 


3 


183 


7.0 


USte^J 5 


MS IS 


3 


185 


4.5 


nmm 6 




6(3 + 3) 


185 


3.8 


Jrfc^^J 1 




0 


185 





* 1 : x ) t /u^^^^ cd PET *t 1" 6 M £1 © S * J± ^ 

itSSfl] 2 
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«aa«i5]4x8ifF«:fTi^ m^ntzMT <p<Di&mft zmmttz t z 

5 210ppraT-fe o tz 0 

nmm i 

ft£«lliK8tfP«:fT-3fc. f#bft/cDMT littiA^if 7 y^ggg 
t£T-»|«55%T*<fc -p fc n 
HfifeffiJ 8 

tt^lliit- (7) EC/PET 3 £ t- EG £g 

■r £ -€-©<tijt±^jfe^j i tmmt£#$i\3inmttzft?tz 9 m 

htitz DMT c7)i|X^ti78%T-* o 

*fS0£ tf>£&t:: «fc 0 , PVC ^til^nfcf'JxxflHII 
* £ DMT t EGS: SHff K 0IIX L ?# & d t ififkUm 1 ~ 8 (3 «fc 0 HE $ 

TfE^M 9 ~12£tfi£ig<0i| 3 - 5 izts^x, TiZUWitfftbti 
tz 0 

( 1 ) DMT *<B*fc££W*(ppB) : 

IsHXDMT fcMeOHKSWL.. * «>* #> T is ^ tz ££4* * od 
i^iiiLt, DMT ^OikHilg £££ • 8SH^#fHa/^W« 

(Hgft¥ (1*) S TT0X100J ) T^fefc, 
( 2 ) U > / 'J a -;nfj ©Ht^l (ppm) : 
@ J|X i * U > r U 3 - )l £ MeOHT- L , ^ 46 >R 46 T £ ^ Ac 

^IIId^T^l (Elltf (t*) m TTN05J ) i7-^i6fc 8 
|jt| 9 

EG 400SMSf5£-tr^7 7'/U7 7Xnlii3:AL > Ifef^f'Jxf b 
>fl/7H-Hffl*'hK-3 - lOmmft £ $ if L tz ti (7) £ 50fil 
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nP . *lfe©PET Sl# h 3 ~ I0mm& lz M Ltz h <D Z 40fi*$|3 ^ 
iiV-f 3 SSSBfciSA U If Mjfl00rpm1?#S L 185TC t L 
/c 0 c <zM*tfil£ 4 a$r B m^lTU^ tPET ti ?lr ft? Lf&Ma W % %a L 

mm z mm lt* o ioo > -y •> *&m*mttt Lxm-t &*t 

X^tz tSbnSFMTO«|fi§U; 0 



-MT-t#£>ft/-cPfi-£$£6. 65kPa cd$cE*S@ T*M L . §5}.!: 
L T EG 300fi»S^[HlilX L/i 0 

iiMeOH 200ai:$&£&A Ltz a SJ±T-$^£75t. ft 4$ lOOrpmCDl* 

f#<iftfcDMT. EG i:MeOH(7)S^^^40t; £ X<§® L. **7Xi3C 
-4(7)7 ^ )l 9 -T*m& Ltz 0 7 ■< )l 9 — ±.lz\5}i&x° £ tz DMT £ 180 
ffiSSPOMeOH^K&AL. 40t K M • L , HJgtfvXM 

co 7 ;u*-T?&B#as;B L/c D ©ttJfi* 2 SIS 0 il Lfc. 

7 4 )U9-±lzffi$lx°£tzdm *i£g&ffi(;:tt&*. E7J6.65kP 
a £ LTDMT £@£t}£-tffc 0 76J1 M oP <£> s 5} OH 

A L fc D xXT/^iil;tS £ DMT <D K&Wm&VlW.M.%X* $> 
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o 

7>#>?;ffll>/::U|^ OftbciUJfe^j 9 ^ |1] ^ CO ^ g| [si J|X 
WiitZft^tz. PET (4 6 B#^*T-?f 8? L»fi^*<^|g Lfc. EJiRDM 

T lal'REC*OS**©SJ£e*«:* 2 i=^-r. 

itgfflj 3 

^Jfe^J 9 CfcoT, lifeOPET h ^*g^#£MfePET *'|«iH: 
fc. M MX DMT fwi&itm, HIlXEG*oM^SWiiJ^^m«ra 2 JC/T 

itzz. t zmz , *nwntnmm 9 t w\m v> tinman* ft ^tz 

. PET li»S££l£*- fcft < , XffcLftfrofc. 8fl£ISH£3i 

2 [ZTTs-tc 

ittSfl] 5 

9 (C*J^T, «#«8f*S«£ 220t t Lfcd £ 
, ■€■ Ofl&ti^JfeW 9 fcE»©&Btlsli|XiRtt«:fT^fc. PET (4 2 fej 
15#T?i8A? LJRM£rt<3£IS L fc. IsHRDMT c£<7){£|tM N MEG*© 
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CH 2 ) 







01RDMT 


0 




life*!-* 






NHS 


nmm 9 


O 


0 




< lppm 


< lppm 


hmjio 


O 




0 


< lppm 


< lppm 




O 


0 




< lppm 


< lppm 


mm 3 


O 






< lppm 


< lppm 


it mm 4 


O 








tt mm 5 


O 


0 




3ppm 


1 1 ppm 



a 2*, otnitmnz&A ttz z t 

1/7 H - h ixf 1/ >jnj Z?M&lzftm®i\ZT« £ & z t 

TWmiMm 12- 16&7jtf;$£#i] 6 ~ 8 lzi5^r, TiScopJ^^^f o 
fc. 

( 1 ) IhJiIXDMT U 7 * >£W* (ppm) : 

IhMXDMT £ 7 d n ,iwU£ KiSIBS-e:, 3 ( ADVANTEC£tS£GA100) 

(2) Is! 4X i ^ !✓ > $r 'J 3 - n, cja © + u 7 * > # W M (ppm) : 

M^f- u > ^ y 3 -7U£Me0HT*f« L. ^ *ft ( ADVANTECMGA 
1 00) -e if. ^ L, Mtiftfu&W^ilftcDfiaMfr ^>tl7^ > 3^* 
£ * tf> /c „ 

( 3 ) DMT Ef0)l££^WS (ppm) : 
0 ^ DMT £MeOH(^gfi?L, ^#>;j<i6 T o tzm^tytp (Di&mtfi 
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&*mmtLT, dmt *<n&mmmzi&m • «*^#f«a/^*r« 
^□y>atfrM (jEgft^ (i*) si rroxiooj )'-p*«>/t. 

(4) if b>r'J 3-;^wlitWI(ppm) : 
@Jftx^ u > r ij 3 -;uSrMeOH-efl6«? L, * &> * tb X *> ^ 

*»MS*£#t3EI1 (HSft^ (tt) r T N05j ) "<?*#>/c 0 
31% 0112 

EG 400fi»^?r-fe/N-7 7'ib7 7X3 icgA U $ h lc ** 'J * U 7 
r/tLT©*''Jif b> (T^h-'J'yflii^D 7N018. 190- 
0 „ ^tfUtfi 1 * 125000) £10fi*g&, IfeO-f'ixf b>f 17? 
U- h h ;u ( 3 ~ 10mm^ gjffi L & ® ) £90SfiSlk 

V-y3H»tSAU, SH*iiJtlOOrpmT-#SL 185t£Lfc. 
:«ttiaH!$rB|fifH/:U5, PET 14 {gfg L Rfl^^^lS t fc 

o 

, fflBfcJtottLT* 0 , fro 100^ y ^7^^-HT 
a«LT^4«J|gif, Lfc. 7 ^ ;b ? - ± (c ci 

tt;fi-e?#bft*:ft?S£?££6.65kPa <D ^Elg T-«tH L . gftt 
LTEG 300fiS$P«rlElJ|X Lfc. 

3 nmmmiz x. * 7- fr&mKj&i&m t Ltiiv-y 3 a**^ 

MeOH 200S MSP *S A Lfc 0 SE £ 75t , Jfli* lOOrpnKOttffi 

» btlfcDMT £ EG £ MeOH £ <7)S£!$j£40 o C £ T-^iP U #7 7 
Sl3G-4tf> 7 -r /u ? -T-ita Ufc. 7 -r ;b ? -±(i[sli|XT- # /"cDMT * 
180fiMSP©Me0H*lcfiAL, 40t (cK • ft^gfe^ L , PI ft #7 
X|ro7^^-t.iSJ§l / fc, ~ ojgft* 2 Ulli 0 £ Lfc. 
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-7 < )19 - ±(ctii£T-*fcDMT fc&gggKtta*, j±^6. 65kP 
a ro«EISl:J:'), Lt DMT £ g £ $ -£ . @#78M»£|5 

T-*o/-c 6 [Hi ^ DMT , MEGf iciitf V * U 7 * >li#£ Lftfro 
H«'J 13 

12IC is ^ T > *' 'J t 1/ 7 -f > t L t *' 'J 7* n f U > (7 )l 
K 'J -y f M r# ? □ 7N018. 238-9 j ¥^1^^*250000) 
Lfcd i: N * (7) ft!2 14 HM'J 1 2 £ |h] f£ co ft iXlifF * \i ^ tz 

0 IrMXDMT , IslJlXEG^twtd:^ V * U 7 * Lft^ofc, SJS 

m a 3 (wTs f , 

nmm niz is ^ r , *■ 'j 1 1/ 7 > t it^'j if i/> 5 

W12fcRltll©^rilliiRl»flF«r(T o/i 0 @i|XDMT . HI MX EG* (c (4 ** U 
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